Nociceptive stimuli induce changes in somatosensory responses of rat dorsal column nuclei neurons.
Accumulating evidence suggest that the dorsal column nuclei (DCN) neurons play a role in nociception. To evaluate DCN neuronal responses to nociceptive stimuli, unit recordings were performed in urethane-anesthesized rats. Neurons selected for this analysis displayed a low spontaneous firing rate and some of them were antidromically activated by electrical stimulation of the ventral posterolateral thalamic nucleus. Formalin injections into receptive fields (RFs) of DCN cells, or applications of short-lasting and long-lasting thermal nociceptive stimuli were used. DCN neurons displayed smaller responses when long-lasting nociceptive thermal stimuli were applied to their RFs in comparison with values obtained from the innocuous cutaneous stimulation (5.2+/-1.0 and 4.0+/-0.6 spikes/stimuli, respectively; p=0.02). Formalin also decreased the responses to innocuous cutaneous stimuli when these stimuli were applied to the formalin injection site (2.6+/-0.3 spikes/stimuli in control conditions and 1.8+/-0.3 spikes/stimuli 20 min after formalin; p=0.002). In contrast, responses to sensory stimuli applied at the periphery of the RF after formalin injection increased (2.2+/-0.2 to 2.8+/-0.3 spikes/stimuli; p=0.005). In some cases, DCN neurons expanded their RF. Fiber input to the DCN did not modify their somatosensory responses when nociceptive stimuli were applied. Results demonstrate that thermal and formalin nociceptive stimuli modify the somatosensory responses of DCN neurons. Thus, decreasing somatosensory responses at the pain induction site or the generation of allodynia may be due to the activity of DCN neurons.